Astragaloside IV improves homocysteine-induced acute phase endothelial dysfunction via antioxidation.
Astragaloside IV, the major active component extracted from Astragalus membranaceus, exerts multipotent activities under pathophysiological conditions. Hyperhomocysteinemia, an independent risk factor for cardiovascular disease, induces oxidative stress leading to endothelial dysfunction. We investigated the effect of astragaloside IV on acute phase endothelial dysfunction induced by homocysteine. In a concentration-dependent manner, endothelial dysfunction was induced by homocysteine. In organ bath experiment using rat aortic rings, treatment with astragaloside IV resulted in an improvement of the impaired endothelium-dependent vasorelaxation by homocysteine as reflected by the higher maximal vasorelaxation to acetylcholine. However, the presence of N(omega)-nitro-L-arginine methyl ester hydrochloride could abolish the protective effect of astragaloside IV on homocysteine-induced vasomotor dysfunction. In human umbilical vein endothelial cells culture experiment, exposure to astragaloside IV significantly ameliorated the homocysteine-induced inactivation of nitric oxide-nitric oxide synthase signal pathway via reducing oxygen species and increasing the activity of superoxide dismutase. Additionally, pretreatment with superoxide dismutase showed a similar effect to astragaloside IV on attenuation of the homocysteine-induced endothelial dysfunction. These data support the view that astragaloside IV might be advantageous in the treatment of endothelial dysfunction induced by disturbed nitric oxide-nitric oxide synthase pathway due to oxidative stress in hyperhomocysteinemia.